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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the air-fuel 
ratio control accuracy by considering the exhaust mixing 
condition and the exhaust hitting condition on an air-fuel 
ratio sensor in the case of performing the feedback 
control on the basis of the output from an air-fuel ratio 
sensor in the upstream side of the catalyst provided in 
an exhaust manifold. 

SOLUTION: A catalyst converter 16 is provided in an 
exhaust manifold 1 4 is the downstream of a joint part of 
exhaust passages 1 1 provided per each bank in right and 
left of an individualinjection type V-type six-cylinder 
engine, and an air-fuel ratio sensor 13 is provided in the 
upstream side of the catalyst converter 16 in the 
exhaust manifold 1 4. A deviation between a real fuel 
quantity and a target fuel quantity is computed on the 
basis of the real air-fuel ratio detected by the air-fuel 
ratio sensor 13 and the intake air quantity before the 
predetermined delay time, and feedback corrective 
quantity of the fuel is computed in response to the 

deviation. Exhaust mixing condition of the exhaust from each cylinder in the exhaust manifold 14 
is detected by referring a map, and the feedback corrective quantity is changed on the basis of 
the exhaust mixing condition, and thereafter, air-fuel ratio is controlled. 
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* NOTICES * 

JPO and NCIPI are not 
damages caused by the 



responsible for any 

use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the air- fuel ratio control system of the internal combustion engine by which the three 
way component catalyst was formed in the exhaust air set path where the flueways for two or more 
cylinder groups of every gathered. The air-fuel ratio sensor which has the output characteristics 
which are installed in said exhaust air set path of the upstream, and are proportional to the air-fuel 
ratio of exhaust gas mostly from said three way component catalyst, Based on the air-fixel ratio by 
which current detection is carried out, and the inhalation air content in front of a predetermined time 
delay, the deflection from the target fuel quantity of real fuel quantity is computed by said air-fuel 
ratio sensor. A feed-back-control-of-air- fuel-ratio means to compute the amount of feedback 
amendments of a fuel according to this deflection, A mixed detection means to detect the mixed state 
of the exhaust air from said each cylinder group in said exhaust air set path, An internal combustion 
engine's air- fuel ratio control system possessing an amount modification means of feedback 
amendments to change the amount of feedback amendments computed in said feed-back-control-of- 
air- fuel-ratio means based on the mixed state of the exhaust air detected by said mixed detection 
means. 

[Claim 2] It is the air- fuel ratio control system of the internal combustion engine by which the three 
way component catalyst was formed in the exhaust air set path where the flueways for two or more 
cylinder groups of every gathered. The air-fiiel ratio sensor which has the output characteristics 
which are installed in said exhaust air set path of the upstream, and are proportional to the air- fuel 
ratio of exhaust gas mostly from said three way component catalyst, Based on the air- fuel ratio by 
which current detection is carried out, and the inhalation air content in front of a predetermined time 
delay, the deflection from the target fuel quantity of real fuel quantity is computed by said air-fuel 
ratio sensor. A feed-back-control-of-air- fuel-ratio means to compute the amount of feedback 
amendments of a fuel according to this deflection, Per [ which detects the hit condition of exhaust air 
over said air- fuel ratio sensor ] exhaust air, a detection means, An internal combustion engine's air- 
fuel ratio control system possessing an amount modification means of feedback amendments to 
change the amount of feedback amendments computed in said feed-back-control-of-air- fuel-ratio 
means based on the hit condition of the exhaust air detected by the detection means per said exhaust 
air. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the air- fuel ratio control system which forms the air- 
fuel ratio sensor (A/F sensor) which generates a linear output to an air-fuel ratio in the flueway of the 
internal combustion engine which has two or more cylinder groups in a detail, and performs feed 
back control of air- fuel ratio more by supplying the fiiel of optimum dose according to an inhalation 
air content in an internal combustion engine about the equipment (air-fuel ratio control system) 
which controls the mixing ratio (air-fuel ratio: A/F) of air and a fuel to a desired value. 
[0002] 

[Description of the Prior Art] The three way component catalyst which promotes simultaneously 
reduction of NOx (nitrogen oxides) which oxidation of HC (hydrocarbon) and CO (carbon 
monoxide) which are an incomplete combustion component, and the nitrogen in air and the oxygen 
of a cinder react as a cure against exhaust gas clarification, and is generated in an automobile engine 
from before is used. In order to heighten oxidation / reduction capacity by such three way component 
catalyst, it is necessary to control the air- fuel ratio (A/F) which shows an engine's combustion 
condition near the theoretical air fuel ratio (window). Therefore, 02 an air- fuel ratio senses Rich or 
Lean rather than theoretical air fuel ratio in the fuel-injection control in an engine based on the 
residual oxygen density in exhaust gas to be it A sensor (oxygen sensor) is formed and feed back 
control of air- fuel ratio which amends fuel quantity based on the sensor output is performed. 
[0003] 02 which detects an oxygen density in this feed back control of air- fuel ratio Although the 
sensor is formed in the upstream from the part near a combustion chamber as much as possible, i.e., 
a catalytic converter, it is the 02. In order to compensate dispersion in the output characteristics of a 
sensor, it is the 202nd from a catalytic converter to the downstream. Double 02 which formed the 
sensor further The sensor system is also realized, namely, the thing which exhaust gas is fully stirred 
and the oxygen density is also in equilibrium mostly according to an operation of a three way 
component catalyst in the catalyst downstream — the downstream 02 the output of a sensor — the 
upstream 02 the output of a sensor — loose ~ changing ~ therefore, gaseous mixture — the whole 
rich / Lean inclination are shown. Double 02 A sensor system is the catalyst upstream 02. It adds to 
the Maine feed back control of air- fuel ratio by the sensor, and is the catalyst downstream 02. It is 
the downstream 02 about the air- fuel ratio correction factor carry out sub feed back control of air- 
fuel ratio by the sensor, and according to the Maine feed back control of air- fuel ratio. By correcting 
based on the output of a sensor, it is the upstream 02. Dispersion in the output characteristics of a 
sensor is absorbed and improvement in the Air Fuel Ratio Control precision is in drawing. 
[0004] Moreover, in recent years, the internal combustion engine which controls an air- fuel ratio so 
that a three way component catalyst can demonstrate the stable, always fixed clarification engine 
performance is also developed. That is, such capacity is limited although exhaust gas is purified by 
adsorbing the oxygen for an excess when exhaust gas has 02 storage capacity of a three way 
component catalyst in the Lean condition, and emitting the oxygen of an insufficiency when exhaust 
gas is in a rich condition, therefore, in order to use 02 storage capacity effectively That the air-fiiel 
ratio of exhaust gas seems to become any of a rich condition or the Lean condition next Whenever it 
is important to maintain the amount of the oxygen stored into the catalyst to the specified quantity 
(for example, one half of the maximum oxygen quantity to be stored) and it is maintained such, it is 
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02 fixed. Adsorption / bleedoff operation is attained and fixed oxidation / reduction capacity by the 
catalyst is always acquired as a result. 

[0005] thus, the clarification engine performance of a catalyst — it should maintain — 02 In the 
internal combustion engine which controls the amount of storage uniformly, an air-fuel ratio sensor 
(an all-over-the-districts air-fuel ratio sensor and a linear A/F sensor — or it is only called an A/F 
sensor) detectable to a linear is used in an air-fiiel ratio, and feedback control (F/B control) by 
proportion and integral control action (PI control) is performed, for example, namely, — Amount 
=KP *(this time fuel deflection)-i-KI *of next fuel amendments sigma (old fuel deflection) 
However, the fuel quantity in the fuel quantity-target cylinder in a fuel deflection = real cylinder 
Fuel quantity in a real cylinder = The fuel quantity made to burn within a cylinder actually = An air 
content detection value / air- fuel ratio detection value Fuel quantity in a target cylinder = The fuel 
quantity in a cylinder which makes the inhalation of air in a cylinder the gaseous mixture of a target 
air- fuel ratio = air content detection value / target air- fuel ratio Target air-fuel ratio = theoretical air 
fuel ratio KP = proportional gain KI = integral term — gain — the amount of feedback fuel 
amendments is computed by the operation. 

[0006] The proportional is 02 as shown in the operation expression of the above-mentioned amount 
of fuel amendments. It is the component which acts like the feedback control by the sensor that an 
air- fuel ratio should be maintained to SUTOIKI, and an integral term is a component which acts so 
that steady-state deviation (offset) may be eliminated. Namely, 02 [ in / by operation of this integral 
term / a catalyst ] A result by which the amount of storage is maintained uniformly is brought. For 
example, when lean gas occurs in sudden acceleration etc., rich gas is made to generate by operation 
of this integral term, and the effectiveness of lean gas generating is offset. In addition, this 02 In 
order to compensate dispersion in the output characteristics of an A/F sensor also in the amount of 
storage fixed control system, it is 02 to the catalyst downstream. A sensor may be formed (for 
example, refer to JP,7-197837,A). 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, in above-mentioned JP,7-197837,A, the air- 
fuel ratio control system in the internal combustion engine which has the cylinder array (bank) of a 
V type is indicated as an example, and the air- fuel ratio sensor of the catalyst upstream is formed in 
the flueway for every bank with the equipment, respectively. Then, a cost cut can be aimed at if it is 
possible to form only one upstream air-fUel ratio sensor in the exhaust air set path where the 
flueways for every bank gathered, and to perform feed back control of air-fuel ratio. 
[0008] However, if Air Fuel Ratio Control is performed without taking into consideration mixing 
(mixing) in the flueway unification section of the exhaust gas from each bank, and the hit condition 
of exhaust gas over an air- fuel ratio sensor in that case, the precision of control will pose a problem 
and will cause the situation of worsening exhaust air clarification nature. 

[0009] In view of this actual condition, the object of this invention is in the air- fuel ratio control 
system which forms a catalyst upstream air- fuel ratio sensor in the exhaust air set path where the 
flueways for every cylinder group gathered with the internal combustion engine which has two or 
more cylinder groups, and performs feed back control of air- fuel ratio by taking a condition into 
consideration per [ to the exhaust air mixed state or an air- fuel ratio sensor ] exhaust air to raise the 
Air Fuel Ratio Control precision. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned object, according to the 1st 
mode of this invention, it is the air-fuel ratio control system of the internal combustion engine by 
which the three way component catalyst was formed in the exhaust air set path where the flueways 
for two or more cylinder groups of every gathered. The air- fuel ratio sensor which has the output 
characteristics which are installed in said exhaust air set path of the upstream, and are proportional to 
the air-fuel ratio of exhaust gas mostly from said three way component catalyst, Based on the air-fuel 
ratio by which current detection is carried out, and the inhalation air content in front of a 
predetermined time delay, the deflection from the target fuel quantity of real fuel quantity is 
computed by said air-fiiel ratio sensor. A feed-back-control-of-air- fuel-ratio means to compute the 
amount of feedback amendments of a fuel according to this deflection, A mixed detection means to 
detect the mixed state of the exhaust air from said each cylinder group in said exhaust air set path, 
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Based on the mixed state of the exhaust air detected by said mixed detection means, an internal 
combustion engine's air- fuel ratio control system possessing an amount modification means of 
feedback amendments to change the amount of feedback amendments computed in said feed-back- 
control-of-air-fuel-ratio means is offered. 

[001 1] Moreover, according to the 2nd mode of this invention, it is the air- fuel ratio control system 
of the internal combustion engine by which the three way component catalyst was formed in the 
exhaust air set path where the flueways for two or more cylinder groups of every gathered. The air- 
fuel ratio sensor which has the output characteristics which are installed in said exhaust air set path 
of the upstream, and are proportional to the air- fuel ratio of exhaust gas mostly from said three way 
component catalyst, Based on the air- fuel ratio by which current detection is carried out, and the 
inhalation air content in front of a predetermined time delay, the deflection from the target fuel 
quantity of real fuel quantity is computed by said air- fuel ratio sensor. A feed-back-control-of-air- 
fiiel-ratio means to compute the amount of feedback amendments of a fuel according to this 
deflection, Per [ which detects the hit condition of exhaust air over said air- fuel ratio sensor ] exhaust 
air, a detection means, Based on the hit condition of the exhaust air detected by the detection means 
per said exhaust air, an internal combustion engine's air-fuel ratio control system possessing an 
amount modification means of feedback amendments to change the amount of feedback amendments 
computed in said feed-back-control-of-air- fuel-ratio means is offered. 
[0012] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with 
reference to an accompanying drawing. 

[0013] Drawing 1 is the electronics control type internal combustion engine whole schematic 
diagram equipped with the air- fuel ratio control system concerning 1 operation gestalt of this 
invention. This engine is an independent injection mold V type 6-cy Under 4 stroke cycle 
reciprocating gasoline engine carried in a car as an internal combustion engine. In drawing 1 , # 4- 
cylinder, #5 cylinder, and # 6-cy Under are installed in the left-hand side of V characters by # 1 
cylinder, # 2 cylinder, and # 3 cylinder side by side, and are installed in right-hand side side by side 
in the thickness direction of space at the engine body 1 . In addition, only # 1 cylinder and # 4- 
cy Under are shown by the drawing. Moreover, the sequence of injection and ignition is the order of # 
1 cylinder, #5 cylinder, # 3 cylinder, # 6-cylinder, # 2 cylinder, and # 4-cylinder. 
[0014] The air flow meter 3 is formed in the inhalation-of-air path 2 of the engine body 1 . An air 
flow meter 3 measures an intake air flow directly, and with this operation gestalt, a heat ray type air 
flow meter is used, and it generates the output signal of the analog voltage proportional to the mass 
flow rate GA of inhalation air. This output signal is inputted into A/D converter 101 with a built-in 
multiplexer of a control circuit 10. Moreover, the throttle opening sensor 19 for detecting the 
opening TA of a throttle valve 18 is formed in the throttle valve 18 of the inhalation-of-air path 2. 
The output signal of this sensor 19 is supplied to the A/D-conversion circuit 101 of a control circuit 
10. 

[0015] The crank criteria location sensor 5 which converts into a crank angle and generates the pulse 
signal for criteria location detection every 720 degrees, and the crank angle sensor 6 which converts 
into a crank angle and generates the pulse signal for crank angle detection every 30 degrees are 
prepared for the distributor 4 for the shaft, respectively. The pulse signal of these sensors 5 and 6 is 
supplied to the input/output interface 102 of a control circuit 10, among these the output of the crank 
angle sensor 6 is further supplied to the interruption terminal of CPU103. 

[0016] Moreover, the fuel injection valve 7 for supplying an application-of-pressure fuel to an inlet 
port from a fuel-supply system is formed in the inhalation-of-air path 2 for every cylinder. 
[0017] Moreover, the coolant temperature sensor 9 for detecting the temperature of cooling water is 
formed in the engine water jacket of the cylinder block of the engine body 1. A coolant temperature 
sensor 9 generates the electrical signal of the analog voltage according to the temperature of cooling 
water. This output is also supplied to A/D converter 101. 

[0018] The flueway 1 1 of every an engine's 1 left bank (henceforth A bank) and right bank 
(henceforth B bank) joins, and is three injurious ingredients HC, CO, and NOX in exhaust gas in the 
down- stream exhaust air set path 14 from the unification section. The catalytic converter 16 which 
holds the three way component catalyst purified simultaneously is formed. And the air- fuel ratio 
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sensor (upstream air- fuel ratio sensor) 13 is formed in the exhaust air set path 14 of the upstream 
from the catalytic converter 16. Furthermore, the 2nd air-fuel ratio sensor (downstream air-fuel ratio 
sensor) 17 is formed in the exhaust air set path 14 of the downstream from the catalytic converter 16. 

[0019] With this operation gestalt, the all-over- the-districts air- fuel ratio sensor (A/F sensor) 
corresponding to one to one that is, which generates the output signal corresponding to an exhaust air 
air- fuel ratio and one to one is used as an upstream air- fuel ratio sensor 13 in the oxygen constituent 
concentration under exhaust air, and the large air- fuel ratio range. Drawing 2 shows the output 
characteristics of the A/F sensor used with this operation gestalt. It is 02 which, on the other hand, 
shows the property (the so-called Z property) of changing comparatively rapidly near the theoretical 
air fuel ratio although the voltage signal according to the oxygen density under exhaust air is 
outputted like an A/F sensor as a downstream air- fuel ratio sensor 17. The sensor is used. Drawing 3 
shows the output characteristics of 02 sensor used with this operation gestalt. The voltage signal 
which the voltage signal and 02 sensor 17 which the A/F sensor 13 outputs output is supplied to A/D 
converter 101 of a control circuit 10. 

[0020] With this operation gestalt, a control circuit 10 is constituted as for example, a 
microcomputer system, and ROM104, RAM105, the backup RAM 106, and the clock generation 
circuit 107 grade other than A/D converter 101, an input/output interface 102, and CPU 103 are 
prepared. A control circuit 10 performs basic control, such as fuel-injection control of an engine 1 
and ignition-timing control. 

[0021] Furthermore, in the control circuit 10, the down counter 108, the flip-flop 109, and the 
actuation circuit 1 10 are formed corresponding to each cylinder, in order to control a fuel injection 
valve 7. That is, in the below-mentioned routine, if fuel oil consumption (injection time) calculates, 
while presetting of the injection time is carried out to the down counter 108, a flip-flop 109 will also 
be set. Consequently, the actuation circuit 110 starts energization of a fuel injection valve 7. On the 
other hand, when the down counter 108 carries out counting of the clock signal (not shown) and the 
output terminal is set to "1" level at the last, a flip-flop 109 is reset and the actuation circuit 110 
stops energization of a fuel injection valve 7. That is, as for a fuel injection valve 7, only above- 
mentioned fuel injection duration will be energized, and the fuel of an amount according to injection 
time will be sent into the combustion chamber of each cylinder. 

[0022] In addition, interruption generating of CPU 103 is a time of an input/output interface 102 
receiving the pulse signal of the crank angle sensor 6 etc. after A/D-conversion termination of A/D 
converter 101. Intake-air- flow data, cooling water temperature data, and throttle opening data are 
incorporated by the A/D-conversion routine performed for every predetermined time or 
predetermined crank angle, and are stored in the predetermined field of RAM 105. That is, the intake- 
air-flow (mass) data GA, the cooling water temperature data THW, and the throttle opening data TA 
in RAM 105 are updated for every predetermined time. Moreover, the rotational-speed data NE are 
calculated by interruption of every 30-degreeCA (crank angle) of the crank angle sensor 6, and are 
stored in the predetermined field of RAM 105. Moreover, the operation which becomes GN<-GA/NE 
is performed a fixed period, and the inhalation air content GN per engine 1 revolution as an engine 
load (mass) is also stored in the predetermined field of RAM 105. 

[0023] Below, the procedure of a related manipulation routine is shown one by one that Air Fuel 
Ratio Control (fuel-injection control) concerning this invention should be explained to a detail. 
[0024] Drawing 4 is a flow chart which shows the procedure of air content presumption for A bank 
in a cylinder, and the fuel quantity calculation routine in a target cylinder. This routine is performed 
for every predetermined crank angle of every fuel injection (order of # 1 cylinder, # 3 cylinder, and # 
2 cylinder) to the cylinder of A bank, and 240-degreeCA period. First, air content MCA in a cylinder 
acquired by transit to the last time of this routine [i] And fuel quantity FCRA in a target cylinder [i] 
It updates, namely, MCA in front of the i-th (i= 0, 1, -, n-1) time [i] And FCRA [i] MCA in front of 
** "i+1" time [i+1] And FCRA [i+1] ** - it carries out (step 202). This is the air content MCA in a 
cylinder of a past n batch, as shown in drawing 5 (A), [i] and fuel quantity FCRA in a target cylinder 
[i] Data are memorized in RAM 105 and it is newly MCA this time. [0] And FCRA [0] It is for 
computing. 

[0025] Subsequently, air content MCA supplied in a cylinder based on the current engine load GN, 
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the engine rotational speed NE, and the throttle opening TA [0] It presumes (step 204). In addition, 
generally, although the air content in a cylinder can be presumed from the engine load GN and the 
engine rotational speed NE, also in a transient, the precise air content in a cylinder is made to detect 
a transient and to be computed from the value change of the throttle opening TA, with this operation 
gestalt. 

[0026] subsequently, air content MCA in a cylinder [0] the theoretical air fuel ratio AFT as a target 
air-fuel ratio - being based - FCRA [0] <-MCA [0] /AFT target fuel quantity FCRA which 
should be supplied in a cylinder in order to perform an operation and to make gaseous mixture into 
SUTOIKI [0] It computes (step 206). Thus, computed air content MCA in a cylinder [0] And fuel 
quantity FCRA in a target cylinder [0] As the newest data obtained this time, it memorizes in 
RAM 105 in a format as shown in drawing 5 (A). 

[0027] Similarly in addition, air content presumption for B bank in a cylinder and the fuel quantity 
calculation routine in a target cylinder Every fuel injection (order of #5 cylinder, # 6-cylinder, and # 
4-cylinder) to the cylinder of B bank That is, as it performs for every (the activation stage and 120- 
degreeCA gap ****** of the routine for A bank) predetermined crank angle of 240-degreeCA period 
and is shown in drawing 5 (B), it is the air content MCB in a cylinder in RAM 105. [i] And fuel 
quantity FCRB in a target cylinder [i] It is formed. 

[0028] Drawing 6 and drawing 7 are flow charts which show the procedure of the Maine feed-back- 
control-of-air- fuel-ratio routine for A bank. This routine is also performed for every predetermined 
crank angle of 240-degreeCA period. Moreover, for drawing 8 (A), drawing 9 , drawing 10 , and 
drawing 11 , drawing 8 (A) is the number [ in / corresponding to the engine rotational speed NE and 
the engine load GN in a detail / the map used by this routine is shown and / feedback control ] dA of 
delay cycles. It is drawing showing the map to define, and drawing 9 is the number dA of delay 
cycles. It is drawing showing the map which defines the receiving amount dAC of transient 
amendments. Drawing 10 is the correction factor KMA for amending the amount DFA of feedback 
fuel amendments according to the addition inhalation air content RA and the engine rotational speed 
NE in consideration of the mixed state of exhaust air. The map to define is shown, drawing 1 1 
responds to the addition inhalation air content RA and the engine rotational speed NE in 
consideration of the hit condition of exhaust air over an A/F sensor, and it is the amount DFA of 
feedback fuel amendments. Correction factor KG A for amending The map to define is shown. 
[0029] First, it judges whether the conditions which should perform feedback are satisfied (step 302). 
For example, during engine start up, after [ start up ] loading, and warming-up loading, when cooling 
water temperature is below a predetermined value, when there is no output-signal change of the A/F 
sensor 13, it falls through [ feedback condition ] during a fuel cut etc., and, in the case of others, 
becomes condition formation. The amount DFA of fuel amendments according to feedback control 
in the time of condition failure It is referred to as 0 (step 334), and this routine is ended. 
[0030] Fuel deflection FDA obtained by transit to the last time of this routine at the time of feedback 
condition formation (difference of the fiiel quantity in a real cylinder, and the fuel quantity in a target 
cylinder) [i] It updates, namely, FDA in front of the i-th (i= 0, 1, — , m-1) time [i] FDA in front of ** 
"i+1" time [i+1] ** — it carries out (step 304). This is the fuel deflection FDA of a past m batch, [i] 
Data are memorized in RAMI 05 and it is newly the fuel deflection FDA this time. [0] It is for 
computing. 

[0031] Subsequently, the output voltage value VAF of the A/F sensor 13 is detected (step 306). 
subsequently, the amount DV of A/F sensor output voltage amendments currently computed by the 
sub feed back control of air- fuel ratio mentioned later — VAF<-VAF+DV — an operation is 
performed and the A/F sensor output voltage VAF is amended (step 308). By such amendment, the 
core of air- fuel ratio fluctuation will shift gradually until it reaches a target electrical potential 
difference in sub feed back control of air-fuel ratio. And the present air-fuel ratio ABF is determined 
by referring to property drawing of drawing 2 based on VAF after such amendment (step 310). In 
addition, the map and each map mentioned later of drawing 2 are beforehand stored in ROM 104. 
[0032] By the way, to perform the operation based on an air content detection value and an air- fuel 
ratio detection value in order to calculate the fuel quantity (fuel quantity in a real cylinder) made to 
bum within a cylinder actually, it is necessary to take the following time delays into consideration. 
That is, a certain amount of time difference exists between the events of the gaseous mixture burning 
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within a cylinder, the exhaust gas reaching an A/F sensor, and a sensor answering from the event of 
computing the fuel quantity in a target cylinder according to the amount by having detected the 
inhalation air content, and injecting a fuel. Therefore, it is necessary to compute the fuel quantity in a 
real cylinder by making the inhalation air content in front of a predetermined time delay correspond 
to the air-fuel ratio detected by the current A/F sensor, and to compute the fuel deflection in front of 
a time delay based on the value and fuel quantity in a target cylinder in front of a time delay. These 
time delays change with engine rotational speed and engine loads while differing from a difference 
of the die length of a flueway on A bank and B bank. 

[0033] Then, as this operation gestalt is shown in drawing 8 (A) and (B), it is the number dA for A 
bank of delay cycles, respectively. And delay cycle several[ for B bank ] dB Each map defined 
according to the engine rotational speed NE and the engine load GN is prepared. It is the number dA 
of delay cycles by performing interpolation count with reference to the map of drawing 8 (A) at step 
312 based on the present engine rotational speed NE and the present engine load GN. It asks. In 
addition, the unit makes 240-degreeCA 1 cycle. 

[0034] Moreover, it sets to a transient and is the number dA of delay cycles. The precision can be 
raised by amending. For example, when a load changes from a small condition to a large condition, 
the capacity per die length of a flueway and the lump of gas increase, and time amount until it 
reaches a sensor becomes small, then, a map as shown in drawing 9 in this operation gestalt — 
preparing — the last number dAO of delay cycles, and this number dA of delay cycles He calculates 
the amount dAC of transient amendments by difference deltad, and is trying to reflect it. 
Specifically, it is deltad<-dAO-dA first. It is the number dA of delay cycles by the operation which 
performs an operation (step 314), and subsequently calculates the amount dAC of transient 
amendments by referring to the map of drawing 9 based on deltad (step 316), and becomes dA <- 
dA+dAC. Amendment is performed (step 318). Finally, it prepares for a next operation and is dA. It 
memorizes as dAO (step 320). 

[0035] Next, are already computed by air content presumption in a cylinder, and the fuel quantity 
calculation routine in a target cylinder. dA Air content MCA in a cylinder in front of a time [dA] 
And fuel quantity FCRA in a target cylinder [dA] (refer to drawing 5 (A)) It is based and he is FDA. 
[0] <- MCA [dA] /ABF-FCRA [dA] by the becoming operation A difference with the fuel quantity, 
i.e., the fuel quantity in a real cylinder, made to actually burn within a cylinder and the fuel quantity 
in a target cylinder is searched for (step 322). In addition, air content MCA in a cylinder of a past n 
(> dA) batch [i] And fuel quantity FCRA in a target cylinder [i It is necessary to memorize because 
[ of the above time delays ].] 

[0036] Subsequently, DFA <-KFPA *FDA [0] +KFIA *sigmaFDA [i] The amount DFA of fuel 
amendments according to proportion and integral control (PI control) by the becoming operation It is 
determined (step 324). In addition, the 1st term of the right-hand side is a proportional of PI control, 
and is KFPA. It is proportional gain. Moreover, the 2nd term of the right-hand side is an integral 
term of PI control, and is KFIA. It is integral term gain. 

[0037] Now, in the unification section of the flueway 1 1 of A bank, and the flueway 1 1 of B bank, 
the exhaust gas discharged from the cylinder of A bank and the exhaust gas discharged from the 
cylinder of B bank are mixed (mixing), and the case where it cannot be grasped certainly whether the 
air- fuel ratio detected by the A/F sensor 13 is reflecting the combustion condition of which cylinder 
may arise. In such a case, it is important to control the amount of feedback amendments based on an 
A/F sensor output to some extent. Then, that the mixed state of exhaust gas should be detected in this 
operation gestalt, the operation situation which the mixed state tends to generate is map-ized 
beforehand, and is memorized, and it is the amount DFA of feedback fuel amendments. He is trying 
to amend. In that case, although he wants to search for the mixed state with the gas flow rate and gas 
pressure in a flueway, in this operation gestalt, the mixed state is presumed by the engine rotational 
speed and the addition inhalation air content to a sensor which are mostly in agreement with those 
properties. 

[0038] By specifically referring to the map shown in drawing 10 , it responds to the addition 
inhalation air content RA and the engine rotational speed NE to a sensor, and is the amount DFA of 
feedback fuel amendments. Correction factor KMA for amending He is trying to set up. On this map, 
an air content RA becomes small, intermittent current increases, and it sets to operational status 
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which exhaust gas concentration distributes, and is a correction factor KMA. It is set up so that it 
may become small. As processing, the operation which presumes the addition inhalation air content 
RA to a sensor in step 326 based on the intake air flow GA detected so far is performed first. 
Subsequently, correction factor KMA according to the addition inhalation air content RA and the 
engine rotational speed NE by referring to the map of drawing 10 in step 328 It determines. 
[0039] Moreover, in this invention, the hit condition of exhaust gas over the A/F sensor 13 is taken 
into consideration. That is, if the addition inhalation air content to a sensor is large, exhaust gas will 
contact the A/F sensor 13 certainly, and can consider that the detection precision of the A/F sensor 
13 is increasing further. Then, in this operation gestalt, the hit condition of the exhaust gas to a 
sensor is presumed with the addition inhalation air content RA and the engine rotational speed NE to 
a sensor, and it is the amount DFA of feedback fuel amendments. The map like drawing 1 1 which 
determines the receiving correction factor KGA is prepared. In addition, the configuration of a 
flueway etc. is taken into consideration on this map. It is a correction factor KGA by referring to the 
map of drawing 1 1 in step 330 as processing based on the addition inhalation air content RA and the 
engine rotational speed NE to a sensor. It determines. 

[0040] correction factor KMA for which it asked at steps 328 and 330 And KGA since it becomes an 
opposite inclination — the last step 332 — DFA <-DFA * (KMA+KGA) / 2 — it is shown in operation 
expression — as — the average value of both correction factors — the amount DFA of feedback fuel 
amendments The receiving amendment operation is performed. 

[0041] In addition, the Maine feed-back-control-of- air-fuel-ratio routine for B bank is similarly 
performed for every (the activation stage and 120-degreeCA gap ****** of the routine for A bank) 
predetermined crank angle of 240-degreeC A period. It sets to the Maine feed-back-control-of-air- 
fuel-ratio routine for B bank, and is delay cycle severaldB. What is shown in above-mentioned 
drawing 8 (B) as a map to define is adopted, and also the map for B bank corresponding to drawing 
9 , drawing 10 , and drawing 1 1 is prepared, respectively. Moreover, it is set as the value the gain of 
PI control was also made to suit by the object for B bank. 

[0042] Drawing 12 is a flow chart which shows the procedure of a sub feed-back-control-of-air-fuel- 
ratio routine. This routine is performed by the predetermined time period longer than the case of the 
Maine feed-back-control-of-air- fuel-ratio routine. First, it judges whether the conditions which 
should perform sub feed back control of air-fuel ratio are satisfied like the case of the Maine air- fuel 
ratio feedback (step 402). In the case of condition failure, the amount DV of A/F sensor output 
voltage amendments is set as 0 (step 412), and this routine is ended. 

[0043] Voltage deviation VD obtained by transit to the last time of this routine at the time of 
feedback condition formation (02 sensor output voltage and the target 02 which were detected 
actually difference with sensor output voltage) [i] It updates. Namely, VD in front of the i-th (i= 0, 1, 
--, p-1) time [i] VD in front of** "i+1" time [i+1] It carries out (step 404). This is the voltage 
deviation VD of a past p batch [i]. Data are memorized in RAMI 05 and it is newly voltage deviation 
VD [0] this time. It is for computing. 

[0044] Subsequently, 02 The output voltage VOS of a sensor 17 is detected (step 406). 
Subsequently, the VOS and target 02 It is based on the sensor output voltage VOST (for example, 
0.5V), and is VD [0]. By performing the operation which becomes <-VOS-VOST, it is the newest 
voltage deviation VD [0]. It asks (step 408). 

[0045] To the last, it is DV<-KVP*VD [0]. + KVI*sigma VD [i] The becoming operation 
determines the amount DV of A/F sensor output voltage amendments by PI control (step 410). In 
addition, KVP and KVI are the gain of a proportional and an integral term, respectively. In this way, 
in the object for A bank, and each Maine feed-back-control-of-air-fuel-ratio routine for B bank, as 
mentioned above, the calculated amount DV of amendments is used in order to change the control 
core electrical potential difference of the feedback control by the A/F sensor 13. 
[0046] Drawing 13 is a flow chart which shows the procedure of the fuel-injection control routine for 
A bank. This routine is performed for every predetermined crank angle of 240-degreeCA period, fuel 
quantity FCRA in a target cylinder which first was computed in air content presumption for A bank 
in a cylinder mentioned above, and the fuel quantity calculation routine in a target cylinder [0] And 
the amount DFA of feedback amendments computed in the Maine feed-back-control-of-air- fuel-ratio 
routine for A bank being based ~ FIA <-FCRA [0] * alpha+DFA +beta — an operation — performing 
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~ fuel oil consumption FIA It determines (step 502). In addition, alpha and beta are the 
multiplication correction factors and the amounts of addition amendments which become settled with 
other operational status parameters. For example, the fundamental amendment based on the engine 
cooling water temperature THW detected by the coolant temperature sensor 9 is included in alpha, 
and the amendment based on change of the wall surface coating weight (in transient operational 
status, it changes with change of the pressure-of-induction-pipe force) of a fuel is included in beta. 
Fuel oil consumption FIA calculated at the end The down counter 108 corresponding to an 
applicable cylinder, a flip-flop 109, and the actuation circuit 1 10 are controlled to be injected from 
the fuel injection valve 7 of the applicable cylinder in A bank (step 404). 

[0047] In addition, the fuel-injection control routine for B bank is similarly performed for every (the 
activation stage and 120-degreeCA gap ****** of the routine for A bank) predetermined crank angle 
of 240-degreeC A period. 

[0048] As mentioned above, although the operation gestalt of this invention has been described, of 
course, this invention is not limited to this. For example, this operation gestalt is 02 to the catalyst 
downstream while equipping the catalyst upstream with an all-over-the-districts air-fuel ratio sensor. 
Although this invention is applied to a double sensor system equipped with a sensor, this invention is 
applicable also to the engine which performs feedback control only by the all-over-the-districts air- 
fUel ratio sensor of the catalyst upstream so that clearly from above-mentioned explanation. 
[0049] 

[Effect of the Invention] As explained above, according to this invention, in the air- fuel ratio control 
system which forms a catalyst upstream air- fuel ratio sensor in the exhaust air set path where the 
flueways for every cylinder group gathered with the internal combustion engine which has two or 
more cylinder groups, and performs feed back control of air- fuel ratio, it becomes possible by taking 
a condition into consideration per [ to the exhaust air mixed state or an air- fuel ratio sensor ] exhaust 
air to raise the Air Fuel Ratio Control precision. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the electronics control type internal combustion engine whole schematic diagram 
equipped with the air- fuel ratio control system concerning 1 operation gestalt of this invention. 
[Drawing 2] It is property drawing showing the relation between an air- fuel ratio and A/F sensor 
output voltage. 

[Drawing 3] An air- fuel ratio and 02 It is property drawing showing relation with sensor output 
voltage. 

[Drawing 4] It is the flow chart which shows the procedure of air content presumption for A bank in 
a cylinder, and the fuel quantity calculation routine in a target cylinder. 

[Drawing 5] It is drawing for explaining the storage condition of the presumed air content in a 
cylinder, and the computed fuel quantity in a target cylinder, and (A) shows the object for A bank 
and (B) shows the object for B bank. 

[Drawing 6] It is the flow chart (1/2) which shows the procedure of the Maine feed-back-control-of- 
air- fuel-ratio routine for A bank. 

[Drawing 7] It is the flow chart (2/2) which shows the procedure of the Maine feed-back-control-of- 
air-fuel-ratio routine for A bank. 

[Drawing 8] (A) is the number dA of delay cycles in the feedback control for A bank according to 
the engine rotational speed NE and the engine load GN. It is delay cycle severaldB [ in / according to 
the engine rotational speed NE and the engine load GN / it is drawing showing the map to define, 
and / in (B) / the feedback control for B bank ]. It is drawing showing the map to define. 
[Drawing 9] The number dA of delay cycles It is drawing showing the map which defines the 
receiving amount dAC of transient amendments. 

[Drawing 10] In consideration of the mixed state of exhaust air, it responds to the addition inhalation 
air content RA and the engine rotational speed NE, and is the amount DFA of feedback fuel 
amendments. Correction factor KMA for amending It is drawing showing the map to define. 
[Drawing 11] In consideration of the hit condition of exhaust air over an A/F sensor, it responds to 
the addition inhalation air content RA and the engine rotational speed NE, and is the amount DFA of 
feedback fuel amendments. Correction factor KGA for amending It is drawing showing the map to 
define. 

[Drawing 12] It is the flow chart which shows the procedure of a sub feed-back-control-of-air- fuel- 
ratio routine. 

[Drawing 13] It is the flow chart which shows the procedure of the fuel-injection control routine for 
A bank. 

[Description of Notations] 

1 — Engine body 

2 — Inhalation-of-air path 

3 — Air flow meter 

4 — Distributor 

5 — Crank criteria location sensor 

6 — Crank angle sensor 

7 — Fuel injection valve 

9 — Coolant temperature sensor 
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10 — Control circuit 

11— Flueway for every bank 

13 — Upstream air-fuel ratio sensor (A/F sensor) 

14 — Exhaust air set path 

16 — Three way catalytic converter 

1 7 — Downstream air- fuel ratio sensor (02 sensor) 
18 -Throttle valve 

19 — Throttle opening sensor 

101 — A/D converter with a built-in multiplexer 

102 ~ Input/output interface 
103 -CPU 

104 -ROM 

105 -RAM 

106 - Backup RAM 

107 — Clock generation circuit 

108 — Down counter 

109 - Flip-flop 

110 — Actuation circuit 



[Translation done.] 
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6 «fc 0 ±»tfl»©»5!Ulteaifc 1 4 KtiSMt-fe V* (± 40 
w<-* l 6 J: <)Tffi.m<»m$ci.Mk&m& l 4 Ktiffl 

[0 0 19] *3l*fe^-e{±. ISMJttvt 1 3 
imm&tir^*. 0 2t±. *HSfe7^ffi-effiffl$n-5A 



ftBfPF l l - l 5 9 3 7 6 

6 

Jt-bV-9-l 7-fcLTti. A/F-trV-9-tlWHft^MfmcpO 

-fO z HrV-frj&'tefflSft-C^*. H3i±. &mifcM1&X' 
teffi£n£0 2 *>^©m#4tttfc^L-C^--->. A/F 
-tr 3 *<ffl^-t*«Hi#ao t 02-fc >* 1 7 

At41Eit(4, fflttHsIfftl 0(DA/Dmm%5l 0 1 

[0 0 2 0 ] 'BlttlIIf& 1 0{±. fci:* 

(f7^7D3>f a -?yXTAiLTM$tl, A/ 
D?£gli§ 10 U AtiJTJ-f /J-7X-X 1 0 2. CPU 
1 0 3 ©{tele, ROM 10 4. RAM 105. ><>v 97 
■V7-RAM 10 6. 9w7f£>3cM'&\ 0 7 4&jMKtf& 

nn^, fw»@s&i o(±. «w i ommmM&m, & 

[0 0 2 1 ] $^(c. MSHUS&1 Olifcl^lt r^v 
* -7 V ? 1 0 8. 7 '7 >y "7*7 a y 7" 1 09 Stfigi&HK 
1 10**. ^*4Dtl4#7 *^JfflI-r-5fcto(c#mMt-*fJS 

LristT- ^nr^ „ -r^*.. f-vtefco 

#3-'7>7j7>:$- 1 0 81-7'U-fe y h^tl^.tft(C7'J 
7 7 , 7D-y7*l 0 9 fc-fey BUrH 
SSI 1 0*^*4i«W#7©^«r^-r*. m73. ^7 
>*7>?10 8*^a-y^ff-§- (H^-B-f) SrSHRU 

7 'J -y 7*7 a -y 7* 1 0 9 D Hr -y h $ tixmtt\s}$& 1 1 
0 (±^ot*f# 7 of^»«r«tJh-r*. ±M<7)^ 

[0 0 2 2] ft*>\ CPU 1 0 3 <Dfflik&§££.lt. A/ 
Df^Hl 0 I AUtfK v*7i 

-XI 0 2*-?v>^^-fe>^6(7)/^bXff^-^gfSL 

St>*X a .y h ^ "i. Bff7£B#p B T L < li^ ^ 

j&StlTR AM 1 0 5©mS«l*t-:t&iW*n-S.. oi 
0. RAM 1 0 5 Icfcft^qSA^Mgftfi (JKM) t*-^ 
GA. ^|37KigT*-^THWSt>'Xa.y hyungKr*-^ 

ta(±. msBtiu-stcMfr^ nro^. *fc. ocas 

f-^NEii, ^7>^^-b>-f7"6<73 3 0° CA (7v 
V?&) ^WfiJii^.{c«J;,-c»»$nrRAM 1 0 5 CO 
4*:. Lt«M 1 

Hie^fc 0 c7)D5A^«* GN^>. GN<-GA/ 

NE^^Ma?*'— SMIW-elltf £*ITRAM 1 0 5W«(t 

[0 0 2 3] «TT-t±. *»iflJc:«*ffi«*UtfW» 

[0 0 2 4 ] 04 (i, A7N-V^ffl^^mM«S:SO : B 
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7 

mmmzt (#151115. #3 men. m9m<om) . -r 

tv^ws«imca ti] st>*aif^^i4aFCR 
a [i] ^s«f-r-i.o -r^*,, 9 i (i = o, i. -. 

n - 1 ) @i»MC A [i] MFCRa [i] £. W " i 
+ 1 " lalfwroMCA Ci + 1] MFCRa [i + 1] 
(X-rv7'2 0 2 ) o HI 5 (A) tc^;* n& <fc 

•5(-> «*nE#0>Wfl£Sl«MCA [ilACfStmn 
^f4MFCR A [i] fflf-^^RAMl 0 5F^lcfBH 

u ^nBWfcteMc* to] mfcr* to] zn&i-z 

[0 0 2 5] <k^X: Sfc«>«MfiflrGN\ «HHie^ 

$n^^«*Mc A to] srjtjrr-s (xf^y2 o 
fflHUMHSAN e * zm^rnxb z *9mmmx 

[0 0 2 61 S^SIMCa [0] £B«ffl»5 

J±t LTCDHfi^KJtA FTi (;:*-?•£. 
FCRa [0] — MCa [0] /AFT 

tezmm&mnLT, mttzxuz-t-tztztbizm 
w;^sw<sgwiFCRA to] srjum-r-s 

(aT'>7'2 0 6 ). Cffl<toi:l TUtii $ ft fcflSF^ 
IIMCa [0] &t>*B1f?Ml«*4fiFCRA [0] ti, # 

®mt>ntzmm<D7'-9 tLx^ 05 (a) i^sft-s. 
«fcT&fl2itT?RAM i o sptyciB^ft-s,, 

[0 0 2 71 B'<v*fl!«rtfflSUU££ 

tt-rzmvmmzt (#5»«u n&m.m. #4»w© 

I®) , -T**>% 2 4 0° CAJHWS?7>?ftri: 
(A/<>^ffl;P-^>©3WfB«Hi: 1 2 0° CAfnt 
i^-l>) l-jlfT^ft. HI 5 (B) (c^ft-S J; •?(;:. RA 

m i o 5rtK«rtffl»*Mc B ti] Rifsmmnmmm. 

FCRb [i] tfffMSft-S. 

[0 0 2 8] 0 6&t>*0 7(4. A'<>?m*4>&mi. 

V-bX&Z,, Z(D)V-?yi>, 2 4 0° CAMIWroH'T 
7S.9 7>9PiZtlznft2nZ. Sfc, 08 (A) . El 
9.01 O&t/01 1(4. *;u-*vtM$ffi$ft*-?-y 
7"£t*U s¥«B^14, 118 (A) (4. «MHIte^*NE 

t wmnM g n t izm cx y * - k/ < y ? uwiz & # z 
»*?9rs:,f»ta-e**. 01 0(4, 8B«w>g##is 

«JP»Aa[a«RAi:«SIIllcaLKNEi:li 



(5) 1 1 - 1 5 9 3 7 6 

8 

j£L,*T7-f-K/N' y ^j|JMSH«jE«DF A Sr«iEi--&fc* 
©ttjE&»KM A *S»47^tiL, 01 1(4. A 
/F-te>^(c^-T-l.}imco^/c: , 9«M^%)iiL. ««qS 
AfflSUiR A ^WMIbHEJSKN E £ tcJS L*T7 < - K'< 
■y ?«K*4tiiE*D F a *MiE-r*fc«>0»ijE«»K G A 

[0 0 2 9] ii\ 7<-KAy ^SrSgfif-r^S*^ 
J&^&^S^£¥'J5rr£ (aT77'3 0 2 ) „ 0IR 
(4. i^iD7KS^BfT^{fi^TwBt. ftHtefb*. *S»»lf 

io a*, sffiyta*. A/F-trv-9- 1 3<oai*«#^b^ 

&i^B#. j$*4:&-y H(47^-K/<-y?!fe#:fa£5i 

i#(c(4. 7 -r- K'N'-y ^©J®(c «k*j»m«liE«D F A 
£ 0 £ L (X-r-y7"3 3 4 ). *;u-^>fc&7-f <&. 
[0 0 3 0] 7-f-K/<-y^*#«3il*^(± % 

rtjBSatBWWrtljRSai:©*) FDa [i] *ssfr-r 
■5. "T^io*.. 3§ i ( i = 0 , 1 , — . m- 1 ) lelmitf) 

f Da ti] " i + i" mmcoF d a n+n t-?& 

20 (Xf7 7"3 0 4 ). intl, Jl^mll^©^*4(iMF 

Da m cot'-^^ram i o 5rti-ie«L. 
izumm^PDA to] *inb-y-*fc»i?*-s. 

[0 0 3 1 ] fti^T-. A/F-ir>-9- 1 3tf>m77®E{iIV 
AF^iti^ (aT77*3 0 6). <k^X'^ 'ik*fr?Z> 

y-fgmsty ■< - K/N*-y ^^fflKcioactb^nrf^A 

/F-bV-y-tb^SJIffliEaDVtCfcO. 
VAF-VAF+DV 

tt^aWISrSlfTL-C, A/F-t>-9-aj*«£EVAF«:ffl 
iE-T-5 (XT77*3 0 8) „ Z(D£ ; jteffimz& 0. -9- 
30 7«7 -< - K/N*-y ^ft!W(ci3^Ta»«I»ca-r* 

<C-5. CcoJ:-9^MiE^(7)VAF(cao*§0 2 

co#tt0$r#M-r^^<k(cJ; , 3. SftwSjSKlt A B F & 

Sfc^-T-S (XT773 1 0) . ^to. 0 2 <r>-r >y 
St4#7 7 7 , tt, ROM 1 0 4 totems ft 

[0032] ic^T*. mmizwi^x-mm^Lib^ntz 
mtmmmt izm-j< mnzfiomsiz^ ~<kv>&ott 
ztfuh Lx^coanzm^tzsmm^mnm^mth Lmn 

r. m&A/p tyvxm&znx^zQimtizziLffi 
fe(Dmm#Km<omA&fm&ttfcts&xnmpimnm 

mmsmt, »aui»©** & a/< >?iB^ 

50 > ^ t xmt&zt t h (c. «HQ4E8ffi;SWfllHflffi(;: 
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9 

J;-?-CgftoT< 

[0 0 3 3] fi-C, *»&^<K(cto^-a±. H8 

(a) m(b) (c,Ts-r<fcoic. znvnA'^yimm 
tsranie^SN e ttswfi^G n t tcis l-t^&^-t 

y7"^*<i$tir^^„ Xf77'3 1 2T*(±. Jl^EW^ 
Mlelte^fiNES^HM^GNIcS^^TlllS (A) 

Si+M 7;uSStd A £**-5>„ ft to. ^cDigfiti. 2 4 0 

[0034] ttz^ mmkniza^x^ 7>v 
x$z 0 mtf. n.m*>bz^w.mfrz>±i* i^m-s t 
ifx<nm*m* l . -t > -9- cuijit-t & * xcomm^/b s 

Ao^^-isKoigs-^-i- ?;u»dA t<om a diz <ommm 

WKli. if, Ad-dAo-d* ft£?JI3l£»TL (X 
^•y7°3 1 4) . &t~>-e. AdicS-P*^T[2l9(OV>y7" 

z^m-tzztiz& y)-MmmjEmd A cZ*& (xf^ 

3 16). ^LT. d A — d A +d A c^-5?H»(-J;031 

MiM^M&dA ©ffiiE^Hfrr-S (Xf7 7"3 1 

8) „ S&K. <k®commzmx., d A SrdAo-hLTia 

tt-r-s (XT7r3 2 o ) „ 

[0 0 3 51 ^F^^««*SSt>*B«flW.*4» 

acm^-^x-J:0B5£tcKtii$nru^. d A mmvwi 

W^IMCa Wa ] &tf@^l*M4fiFCR 

a [d A ] (0 5 (A) #M) 

FD A [0] -MC A [d A ] /ABF-FCRa Cd A ] 

(X-xy7'3 2 2 ). ft*}, il^n (>d A ) Shroff 
^MIMCa [i] SfllfJWjMF C R A [i] £ 

lett L r to < & & ©t±. _tiaic7> ^ ^smb^© 

tzlbX&Z. 
[0 0 3 6] &^r*. 

DFa-KFPa *FDa [0] + KF I a *£FD 

A [i] 

ft^,?H»(-j; it#J • «^*J» (P I frjffll) lzJ:%M 
mmiEMD F A *^S$n^ (X^y7*3 2 4 ). ft 
to. *aifS 1 m*. P I fM^iWHT-ifc 9 . K F P A 

c±. R.mmf't yr-foz. &mB2mt,t, p i«j 

[0 0 3 7] ST. A/<>^OgmiiS& 1 1 bB'<>9 

#Xi:^S-& U*->>?*) l/TLil\ A/F-trVif 
1 3^«koT«ai*n*ffl«81tA<i.''-fti©Sl«©«S«5tt 



(6) $#P>fl¥ 1 1 - 1 5 9 3 7 6 

10 

& &sb* l r o -s co fr* m mzmm-t & z t # x % ft ^ 

if-g-#£U-?3<. -E-coj; -9ftJ#^-(c(±, A/F-tr 

mmtt.Wk"? -j y'it Lrtetl LTte # . 7 4 - k/n- 

10 (c(5(S-iA-r*«Mlel^)Ki:-tr >-9-i-C-ro«»P8A^ 

[0 0 3 8] ^#Wl-(±> 111 0 Iw^^ti-SV'y^f 
M-T-i.ctlcJ;'). -fe>-«>-*Tf©SWiRAfflSJUiRAi: 
^IBIilteiiJSN E £lz&CT7 4- K/s'-y ^^|4SiE« 

DFa *«IE-r-6fc»<Oll9lE«StKMA SrRS-T* «t -5 
tLTl^. |h)-7 y 7'7?(±. ^SRAt6VJx$ < fttj, 

mxtfi&g' < ft -a -r . ^jR^rxawt^^aw * * -9 fta 

(E«IR{=felrNT, ^JE^KMa *VJv$ < ft«J:^{=ia 
SSntl^. Mat LTt±. X^-y7"3 2 6 1: 

20 to^T. Cti4^dJSnT#feiRA^«85JIGA(-a 
o'^ r-tr > -9- i T-ro«S[DRA^mfi R A^«St^iHS 
ifc^-e. X5"-y7'3 2 8 Kli^T, 131 0©v 
7^S:#Mt«£iKJ:"3, «KiRA^5«R A tfflm 

mmmmNE tizfcutzffijEm&KMA 

[0 0 3 91 Sfc. ^Cfcl^ti, A/F-bVtl 

^A/F-teV-9-1 3tcffil3Uc^Mi-'5ii:i:fto-C. A 
/F-fev-9-1 3<o«tB«**<— B*9*L-Ci^*i**f 
30 -^--e. *3lifejgSi^tot>T{±. 

t -c-oo«arD5A^ma r a t mmmmms. NEtia-. 

^* y^^*4?SiEMDFA {c»-r*«|jE«KSKGA*S5S 
-T-5>. mi l ©ft)#-?-y ysrtattri-^. ftto. ;ov 

LTC±. Xx-y7'3 3 0 (Cto^T. -by-^^X'COWMm. 

A&.m.mRAtffiMmmm&NEtizm'i&mi 107 

40 [0 0 4 0] Xf7/3 2 8M3 3 0 r*K>fcSliE« 

roXf'yT'S 3 2 X'lt^ 

DFa -DFa * (KMa +KGa ) /2 

ft-S.a»5C(c*$ «fc i ic. SHSiE«»©5p^fflt «fc 

o . 7 -r - ^mnrnjEMD f a (c«-r^ffiiE«» 

[0 0 4 1 1 ftfc. Isiaitc. B/O^ffl^-f >ffij£Jt7 
-f-K/<-y^«iJW;l/-^>*<, 2 4 0° CAilWcDmS 
77>?ftrt (A/N*>^ffl;u-^>coHffB#Wi: 1 2 

50 0° cAtnw-s.) (cutf^n*. bav^^v 
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11 

•f ^;HScda 7t LXffi&oma (B) Id 

-5>. Sfc, P l»«y-f >^BA'>?ffl|;I^tlto 
[00421012 (i, -9-7*^,i±7 4 - Y>< v 

^-r >^mtt7-<- k/<-v 7 intuit 

^£¥lJ3£-f -5 (Xf7 7'4 02). gkittl&sLOm-SlZ 
t±. A/F*>*ffi#B/BiIEfiDV£ 0 Kf&^L (X 
x-y7'4 1 2) > *;U-^>5ri^7-r-5o 
[0 0 4 31 7^-K/N'.y 7jfe#)3o£l#t;:t±. 

VD[i] £H#rf£. "t&fr*., Sti (i 
= 0 , 1 , -, p - 1 ) (slHfiro V D [i] %m "i + l " 
lelmr^VDCi + l] t-t% (Xf7 7*4 0 4). Ztilt^ 

F»JfcE«U ^HitCtEifVDtO] ZW-&1rZ > tz 

[0 0 4 41 &t>T% 0 2 1 7 0t±17J^ffiVO S 

«r^aj-r« (Xx-y7*4 0 6 ). &i^T% ^COVOSS 
t>'IS0 2 (WAtfO. 5 V) 

VD[0] -VOS-VOST 

[0] «:>f<to-S. (X-r-y74 0 8 ) . 

[00451 mm^ 

DV-KVP*VD[0] +KVI*SVD[i] 
<£-5SJWc«k0,' P I*J»(c<t-5.A/F-b>^ttJ7Jffi/± 
ffimm.DVZ&j£-f% (X:f-y7°4 10). KV 

pmkv i (±> *ti-?MtmigRtf&.ftm<oY<{ >r* 

K^*7?SJ»Jl'-f>lcti^T, A/F-trv-9-1 3U:J: 

[0 0 4 6 1 01 3(±, A'otmm&mtimmn'-* 

ytDfsm^m^TTs-fya— =f-\— bx-&& a z.o»\>—=f- 
>tt, 2 4 0° CA^Ww0f^^7 v^ftrttcHfr^ 

«I41FCRa [0] „ RtfA'<>9m*4>&mt7 

7 ^SlEit D F a 
F I a —F C Ra [0] * a + D F A + B 



(7) 1 1 - 1 5 9 3 7 6 

12 

Kzmm&myLx^ mmmmm.? u *g^-r« (x 

T77'5 0 2 ). ft*>\ aMjS(±, 

•€>. at-ti, 7K?S-b>-9"9(cJ;^rl^i±S$n-5 

tiiw^iP/KSTHwicaox s^wfcffluEtf^sn, s 

10 (c, ^mPFl^JSf -5 f7V*7>?l 0 8, 7 
i) yy-ya -y y l 0 9 &tf°£*ttlalR 1 1 0 ^SUSPl"* 
Uf77"4 0 4). 

[0047] <e*>\ mmz. B'*>9mtimmw\ffl)i< 

-=f-si)K 2 4 0* CAHiB»3rS?7>7A<rt (A 

'■tyrmnr-rxDmfitfflt 120' CAfnri^ 
-s) tc»T$n.s. 

[0 0 4 81 BLt, ^^©igsfejgiKco^ra^r* 

^7*;nr >-9- -> X t- A (3W L T*%BH ^iSffl UfciOf 
[0 0 4 91 

«M«r#im-r ^^iiai ^HtUt$J«lfllJS * (Sl± $ -it % 
[0 21 W^k.A/?*>V\bJiVE.£o>Wk*7Ft 

[031 ffl»ytt02 ynh7]ni±t<nmm*7fk-ftt 

40 [0 41 A/<v^ffl®wffi5«««Rtr*a««rt«m« 
nth)^-^ >ofQm^m&7F.-f y a +■ - h x& -s.. 
[0 5i isssnfcsw^aRi/anB^tifcBffWrt 

j^MroEttttttSrKiW-rifci&oH-pfcor. (A) 
l±A^V?fflt, (B) liB'<^?ffl«r*t. 
[0 61 A^V?ffl^-f >&mj±y -f—b'^y 9 %m>l> 

-f-xWEm^mzTTs-tya—r-v—i* (1/2) t*& 

[0 71 A/ < > 7 ffl y -f yQMity ^-K^y? f&Jffip;!/ 
-=f-yo%m^M*7fs-fyn-=f-*- v (2/2) r-* 
50 -5. 
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(8) 

13 

cm si (A) t±. mm\B\^mm.NEtmmn^iGNt 

J?>mdA &fe&Z^v7&7r,-tm-e&*). (B) 
Ci. «MBWEi«flCNEi:*l«ftflfGNfcicjCL:-CB/<> 

[09] ia^^;USd A lc»-r*«»3iiE»dAcS: 

[Bio] ^©a^*w«:*tu mmmx^mmR 

[Hi i] A/F*yviztt^&ffi%<omtzvvm*m 
t7>f-FA'^iifaEiDFA *ajE-r^^*j>oM 
[012] ■ifT'^it^ - F/<'y ^mm^-^y<om 

[HI 3] AA>^ffl^D«S**J®;i/-^>^ftiH^IH 
^f N f7a-ft-ht^l)o 20 

i -..«h*4* 



^mW- 1 1 - 1 5 9 3 7 6 

14 

7 »-^WB«# 
9 

1 0-fHM°I& 

1 3"-±«fflfflKtfc-b>* (A/Fir 

1 4 -gmm^aBS 

1 6-H7T)tt^3>/<— ^ 

1 7»-T««fflj»Jt-b>* (0 2 -ir>-9-) 

1 8— xn>y b;u# 

1 h ;HfgjK-br >-9- 

1 0 l-^;u^"/U^-^rtiKA/DX8lS 

1 0 2-Affl*K VHx-a 

1 0 3-CPU 

1 0 4— ROM 

1 0 5 -RAM 

1 0 6 ^7>y7°RAM 

1 0 l-?uv?5££Mfe 

1 0 8-?*7>#7>* 

1 0 9—7 U 7 7 e 7a>y7° 

i i $-mmm& 



i] 



[02] 




1C7 



[0 4] 



0 



MC a I>*1]*-MCaCX] 
FCRaU^I]^ FCRaU] 



GN, NE. TAICS^ 
MC* (0) 

I 



-202 



~20t 



|FCR A [0KmC a [0J/AFT|-~2C)6 
* 
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(9) 



1 1 - 1 5 9 3 7 6 



[0 3] 





1.0 - 


> 






0.8 - 










•R 


0.6 - 












0.4- - 






O 






0.2 - 



13 1C.7 16 



[0 5] 

(A) 





n®£3 




d A Eft 






I ©ml 


«*S0 




MC A [n] 




MC A [<Ja] 




MCa(2] 


MCa[1] 


MCa(0] 




FCR A (n] 




FCRa [d A ] 




FCRa[2] 


FCR a [1] 


FCRa [0) 


(B) 








d. Ssd 






1 mm 






MC B [n] 




MC B [d 8 ] 




MC B [2] 


MC B [1] 


MC B [0] 




FCR B [n] 




FCRb [d 8 ] 




FCR B [2] 


FCR B [1] 


FCRb [0] 



[0 6] 



[07] 




302 



1fDa&»1]«-FDaU]1 — 30*. 
| VAF<pjjaTf -~ 306 
VAF«-VAF » DV ^ 308 



[ABF-ABFtVAF )[ — 310 

I d A *-d A (GN.NEll — 312 
i 

|Ad^ d A0 -dA { — -314. 
|dAc—dAc (^dT| — -316 
I d A «- d A » dAc 1 — 318 
| dA 0 ^d A [—320 



l 3] 



® 



^ @ 

FD A [QKMC A [d A ]/ABF- FCR A [d A ] ^ 

; 1 32 1 

DF A - KFPa * F D A [0]» KF U*XFDa[*i Y |PF a "«-Q 



334. 

L 



R ACDffHi 



^326 



1 


| KM A 


*- KM A (RA,NE)| 


4 


KG A 


— K G A ( RA , NE }\ 




DF A - 


DFa ^KM a .KGa 





-332 



C 'J9-U ) 



[09] 



< 0 



t 

FI A — FCRa [0] * «*DF A + fl 1—502 

x 



|F I. "By N | 504. 

C ) 




2005*Wfl 15 B 1188235 



(10) 



ftmW- 1 1 - 1 5 9 3 7 6 



[08] 

(A) 





NE 



R A 



KM* /J> 



(B) 




GN* 



NE 



[mil] 



[012] 




KG A -1.1 



RA 




VD[i+l] — VOMf — *»0l 



X 



^06 



4.12 



DV—KVP * VD[0] + KVI * SVDU] 
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